Lacunar ischaemic stroke syndromes are a well defined subgroup of ischaemic strokes. To determine whether a similar subgroup can be identified among patients with transient ischaemic attacks (TIAs) we studied prospectively 102 consecutive patients within 24 hours of their first TIA. Based on their history they were classified as lacunar TIA syndromes (LTIAS; n = 45) if isolated motor or sensory symptoms or their combination had involved at least two of three body parts (face, arm, leg), whereas all other subjects were grouped as non-lacunar TIA syndromes (NLTIAS; n = 57). All patients were investigated according to a standardised protocol and followed up for an average of 51 1 months. Cardiac and arterial sources of thromboembolism were more frequent among NLTIAS (p = 0 0001). Survival curve analysis demonstrated that LTIAS had a significantly lower long term mortality and incidence of major vascular events. In a multivariate regression analysis, the type of TIA (that is, NLTIAS) was an independent predictor of stroke or death. LTIAS share the same distinct pathogenetic and prognostic features of lacunar ischaemic stroke syndromes. These findings have implications for management of TIAs and for studies of their natural history and treatment.
Abstract
Lacunar ischaemic stroke syndromes are a well defined subgroup of ischaemic strokes. To determine whether a similar subgroup can be identified among patients with transient ischaemic attacks (TIAs) we studied prospectively 102 consecutive patients within 24 hours of their first TIA. Based on their history they were classified as lacunar TIA syndromes (LTIAS; n = 45) if isolated motor or sensory symptoms or their combination had involved at least two of three body parts (face, arm, leg), whereas all other subjects were grouped as non-lacunar TIA syndromes (NLTIAS; n = 57). All patients were investigated according to a standardised protocol and followed up for an average of 51 1 months. Cardiac and arterial sources of thromboembolism were more frequent among NLTIAS (p = 0 0001). Survival curve analysis demonstrated that LTIAS had a significantly lower long term mortality and incidence of major vascular events. In a multivariate regression analysis, the type of TIA (that is, NLTIAS) was an independent predictor of stroke or death. LTIAS share the same distinct pathogenetic and prognostic features of lacunar ischaemic stroke syndromes. These findings have implications for management of TIAs and for studies of their natural history and treatment.
U, Neurol Neurosurg Psychiatry 1993;56: [1265] [1266] [1267] [1268] [1269] [1270] The customary distinction between transient ischaemic attacks (TIAs) and ischaemic strokes, based conventionally on duration of symptoms up to or beyond 24 hours, conveys no information on the pathogenesis or prognosis of the attack. Subdivision of ischaemic strokes according to their clinical manifestations allows identification of lacunar stroke syndromes.' These well defined constellations of neurological signs are generally caused by small deep cerebral infarcts, the lacunes, which in turn are attributed to a distinct vasculopathy leading to occlusion of small perforating arteries.2 The hypothesis that lacunar ischaemic strokes are caused by small vessel disease has been strengthened by several studies reporting a significantly lower prevalence of emboligenic heart disease and of carotid artery stenosis among lacunar than among other ischaemic strokes.3-5 Diagnosis of lacunar ischaemic stroke syndrome has prognostic implications, too, as these patients have a more favourable long term outcome than those with other subtypes of cerebral infarction.67 Transposition of the lacunar hypothesis to TIAs is not straightforward, as their short duration usually precludes objective verification of symptoms; thus, diagnosis of a lacunar TIA syndrome would have to rest on the patient's history and on the clinician's possibility to fit it retrospectively into one of the lacunar syndromes. Despite this limitation, two papers have endeavoured to distinguish a subgroup with small vessel disease also among TIAs. One study considered patients with TIA who had an infarct at CT: the authors reported a significantly higher proportion of small deep (lacunar) infarcts on CT scan among patients with unilateral isolated motor and/or sensory symptoms consistent with a lacunar syndrome than among patients with symptoms suggestive of cortical dysfunction.8 In another study, limited to patients who had undergone angiography, subjects with a lacunar TIA syndrome had a significantly lower prevalence of symptomatic internal carotid artery stenosis than those with a cortical TIA. 9 We have studied an unselected population with TIA to determine whether lacunar TIA syndromes share the same distinct pathogenetic and prognostic features of lacunar ischaemic stroke syndromes.
Patients and methods
This prospective study includes a consecutive series of patients visited from 1 September 1983 to 31 August 1990 by one of the study neurologists at the emergency room of the Policlinico Hospital in Milan within 24 hours of their first TIA. This is the only emergency room in the city's inner district where all patients presenting with symptoms suggestive of cerebrovascular disease receive free neurological evaluation around the clock, and it is often resorted to for urgent specialist examination bypassing the lengthy waiting lists of the local health service. We defined TIA as an acute focal loss of cerebral or ocular function Neurological Clinic, Ospedale Policlinico; Milan, Italy G Landi C Motto E Cella S Lipari attributed to ischaemia with symptoms lasting less than 24 hours. Isolated vertigo, diplopia, dysphagia or dysarthria, drop attacks, transient global amnesia, as well as focal symptoms associated with migrainous headache or spreading with a pattern suggestive of epilepsy or migraine were not accepted as evidence of TIA. We excluded patients with previous stroke, even if it had occurred in the interval between TIA and emergency room evaluation. A detailed history of the attack was obtained, and the clinical features of all patients were reviewed and discussed with a second study neurologist to improve diagnostic interobserver reliability.10 Based on history, patients were subdivided in lacunar TIA syndromes (LTIAS) and non-lacunar TIA syndromes (NLTIAS Cerebral infarcts were defined as circumscribed hypodense lesions and were considered as congruous if appropriate to the side of symptoms. They were further subdivided into superficial and deep; the latter were diagnosed as lacunar infarcts if their maximum diameter did not exceed 15 mm on no more than two adjacent 10 mm tissue sections. Cerebral angiography was carried out in 24 potential candidates for carotid endarterectomy (14 with LTIAS and 10 with NLTIAS). Four of them were randomised in the European carotid surgery trial and two of them underwent carotid endarterectomy (one with LTIAS and one with NLTIAS); no other patient had carotid endarterectomy. There were no angiographic or surgical complications.
Emergency room examination was taken as zero time from which event-free survival was measured. All patients were followed up for at least 12 months or until death (average, 51i1 months), and all survivors were reexamined by one of us in September 1991. Antiplatelet treatment with aspirin (300 to 500 mg/day) or with ticlopidine (500 mg/day) was generally prescribed with the exception of five patients with NLTIAS who received oral anticoagulants. We considered patients as treated with antithrombotic drugs if they had taken this therapy for at least half of their total follow up time. 
six with LTIAS (five lacunar and one non-lacunar infarct) and five with NLTIAS (four lacunar and one non-lacunar infarct). The prevalence of ischaemic heart disease was similar in the two groups of patients, but emboligenic heart disease was significantly more frequent among NLTIAS (p = 0-004). Occlusion or more than 50% stenosis of the symptomatic arterial district was demonstrated by angiography in four of 10 patients with NLTIAS and in one of 14 with LTIAS. However, since angiography was performed only in a selected group of patients, we assessed the prevalence of vascular lesions by means of Doppler ultrasounds. NLTIAS had a higher frequency of obstructive lesions of the symptomatic neck vessel than LTIAS; among patients without emboligenic heart disease, only three out of 43 LTIAS had pathological Doppler findings, as opposed to 13 of 41 NLTIAS (OR = 6-19; 95% CI 1-50-23-51; p = 0-009). Overall, patients with NLTIAS had a 4-5 times higher prevalence of cardiac or arterial sources of thromboembolism than LTIAS (p = 0-0001).
Data on follow up are presented in table 2, and the figure shows the Kaplan-Meier survival curves for major vascular events and their combinations. Since patients with LTIAS were on average younger than those with NLTIAS, and a greater proportion of them had taken antithrombotic drugs, results of survival curve analysis have been expressed as HR after adjusting for age and for treatment with antithrombotic drugs. Prognosis of LTIAS was significantly more favourable with regard to vascular mortality and to all considered combinations of major events; overall mortality was likewise lower in this group (HR = 5-2; 95% CI 1-5-18-1; p = 0-01). LTIAS also had a lower incidence of strokes, which were less often disabling or fatal than those experienced by NLTIAS (table 2) . A multivariate regression analysis including, besides type of TIA, all variables listed in table 1 identified three independent prognostic factors associated with occurrence of stroke or death, namely non-lacunar type of TIA (HR = 2-55, 95% CI 1-12-5-82; p = 0.02), diabetes (HR = 2-68; 95% CI 1-09-6 52; p = 0-03), and emboligenic heart disease (HR = 2-55; 95% CI 1-06-6-12; p = 0-03).
Discussion
Recruitment of patients at the emergency room is unusual in studies on TIA, yet it helped to obviate some potential drawbacks of our investigation. Firstly since most patients presented without having been previously examined by a physician, it probably reduced the referral bias inherent to hospital based studies. In fact, the age and sex distribution of our population and the prevalence of vascular risk factors were more similar to those observed in a community recruited 
Our criteria for diagnosis of LTIAS, which ensure an excellent degree of reliability among different observers,21 were similar to those of Kappelle et al,8 who in addition included in this subgroup patients with symptoms restricted to one body part. Hankey and Warlow9 adopted stricter criteria, as they required involvement of all three body parts or, in patients with brachiofacial or brachiocrural symptoms, that the whole of each body part was affected, information which may be difficult to ascertain from history. Moreover, they considered only right handed patients with left hemispheric TIA who had attempted to speak during the episode, thus allowing them to evaluate occurrence of aphasia. While these criteria increased the sensitivity of the diagnosis of lacunar TIA syndrome, they also reduced its field of applicability to only 26-5% of the authors' original TIA population. At variance with the two abovementioned studies we did not exclude patients with TIA in a vertebrobasilar distribution, since lacunar syndromes may result from brainstem lesions, and because there is no definite evidence that posterior circulation TIAs have a peculiar pathogenesis and prognosis.22 Moreover, as we wanted to verify whether clinical history alone could identify a pathogenetically and prognostically homogeneous subgroup out of an unselected population with TIA, we did not reclassify our patients according to CT scan results. In fact, 44% of our patients with "positive" CT scan had clinically silent lesions, implying also that appropriately sited lesions may be mistakenly associated with occurrence of TIA. It is nonetheless remarkable that the proportion of congruous CT lacunar infarcts among our LTIAS (75%) and NLTIAS (40%) were equal to those observed by Kappelle et al. 8 Our study demonstrates that cardiac and arterial sources of thromboembolism are associated with the occurrence of NLTIAS. The same features characterise non-lacunar strokes.3-5 Reports on the long term outcome of stroke agree that patients with lacunar ischaemic stroke syndromes have a more benign prognosis than those with other stroke subtypes. 6 Our study indicates that the same holds true for LTIAS. Furthermore, results of our multivariate regression analysis demonstrate that lacunar TIA represents an independent prognostic variable, which remains significantly associated with a favourable outcome even if other risk factors are considered. Again, the same findings apply to lacunar ischaemic stroke. 7 The validity of the lacunar hypothesis relating lacunar ischaemic stroke syndromes to small vessel disease has been questioned on the assumption that their pathogenetic and prognostic features are not peculiar but simply those of "small strokes".24 Our finding that these same features characterise a similar subgroup among patients with TIA, who by definition experience complete resolution of symptoms within 24 From the first of her complaint to the present moment she has been free from headach (sic) and from pain, numbness, or debility of the limbs. The vision and hearing are natural; the appetite good; the bowels regular, and the sleep natural .... Some few months ago she had some difficulty in using the tongue and in expressing particular words. This difficulty has gradually increased, and now she cannot protrude the tongue, or even move it. She has lost her speech altogether. The tongue itself is soft and pulpy; but it retains its sense of taste andfeeling. The deglutition is impaired and occasionally she is distressed with a sense of suffocation, in attempting to swalow food, which she is now obliged to do with great care. She afnot hack up any thing from the throat, nor draw any thingfrom the posterior nares by a back draught. The features of the face are quite natural, and the skin retains its feeling. The saliva occasionallyflows from the mouth."
Bell noticed the similarity between this patient's condition and the syndrome observed in a dog after section of the lower cranial nerves and concluded that the patient was suffering from "a paralytic affection of the ninth nerve" and noted that the "function of thefifth nerve was entire." Unfortunately no follow up or necropsy results are available to tell us if the disease became more widespread, neither is there any information about the deep tendon reflexes, as this physical sign was not introduced into the neurological examination until 1875. Bell advised nauseating medicines and leeches under the mastoid, amongst other remedies.
This description would rival any modem case report for conveying clearly the clinical signs, the important negative features for the diagnosis and the disability resulting from this tragic affliction. We would argue that this patient's illness, which combines anarthria, impaired deglutition and tongue movement with ptyalism, probably with mixed upper and lower motor neuron signs, is due to idiopathic PBP, one of the modes of presentation of motor neuron disease and which may occasionally remain confined to the bulbar region. Given the advanced disease, a brainstem tumour seems unlikely in the absence of sensory signs and if the bulbar palsy was due to myasthenia gravis, ocular and limb symptoms would be expected.
Bell's life is well documented but little is known of the referring physician. Robinson was born in Lancashire and graduated Doctor of Medicine at Edinburgh on 12 September 1800. He was president of the Royal Medical Society, founded in 1734 by a group of medical students after the successful acquisition of a fresh body for dissection. The founders initially met in taverns ".... with the intention that a dissertation in English or Latin on some medical subject ... should be composed and read"6 and later meetings were attended by Charles Darwin. There is no evidence that Robinson had an earlier interest in neurology as he obtained a doctorate based on a urological subject (Disputatio medica inauguralis de vesicea, urethraeque morbis). He became a Licentiate of the College of Physicians (London) in 1807 and returned to his native Lancashire where he was an influential member of the board of management of the Preston Dispensary, founded in 1809. Unfortunately 169 years after his original account, the aetiology of PBP remains obscure.
